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m m nt * 



1. — #W±l$MM|-JM-'f#&. 

10 JW— ^#jL&##]^4Mf&# Bite. 
^ B) 4i Ji-^ # iifei E ; 

15 flM£#&»Sl&«^ l8lte#]^&^«W^ 

; 

25 -^^^«j|±^Ji6^»P^ii^#-^; 

fete— ^BOte, ->h#&fL4fc,&^— ^#fc#t> &t#^#Ut^#M£* 
30 E 

8. ^^J«7^iiL6^t4i^«M^E, *t. >1^#E«£ 
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U M S « =f$ M2/3M 



1U & ft Ji# , 4-0- & & & E $ f J © ^ ® & Mi . 

0.5|im„ 

10. 6 %i&itim&tilfaft%Ufrtit&, £t> 4*'li»it^Jf 

11. *»fc#»J*& 6 &t> *&&P&i£W 

12. dMMfl** 6 *t. ^#Jitf 
10 JL^^^#jLi"^#^#-f^-^^ 0 

13. -^M7-%Ammfc&&#ffi$lrtfzr&, tutefm-. 
if it^jfl *k*J -f , #M 

it i±Jj£ A. x Z&ttAJLfr El & 6$ t# 4p _U?Mf $ fcJt&Ji *<r ft -f >i A , 
^ & — ^ -f - fe>ffc ft % — t mi &Mu^ ; 

20 $&-h^# - 1 ^ m&j&&mm&L% s 

it i±#4* ^ « ait & # ^ s \t %-m*.& , 4jMm 

14. *»jM']*# 13^^^^. ^^f-30KcV^j5fe*^*.f- 
5xl0 14 $ f/cm 2 *i£4f *Wr *3^4t*^ <Kl % &A.# i»„ 

30 15. dM**yMU3tfi£tt#&, *t. ^~^^#f$-^#J? 
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ft M 5 * -t; II3/3M 



16. -^t^-f^^»^#^^ll^^*, 

io %&-A-& j f-mm%-f ® ; 

f - 1 $ &&&&& mm E ^#14 ; 

it J& *fe*. HUt & #• tg^M # ffl ^ > 4rft4k*& 

15 Iftit&AiM *4fc8fc&> ^M^Ftit^^iL; 

17. dMM0:lMU6 *']/JJ*.-J- 30KeV 

20 -f 5xl0 14 ^^/cm 2 ^#J*i4mA#^^^^^^viA6^#W D 

18. :MMyMU6 *t. #JLtt 

ML 
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Mi L/8 'it 



MRAM ), *t MRAM, 'SM* SRAM ( #&BfcMr^?Hfrg- ) 

-£.<&6*l#iW^ DRAM (^^|S1^L#^^) ^^^t^^X 
10 <f&l*)##ll^«&<&. 

**** 

15 7 MRAM. MRAM %j-%t%%ty&t' MkM%^mm 

>ki~^M-M^^^^^y^t^^^ M^B. MRAM 

MRAM + ##Htf>?HH']$ E^FJL ( fli# 'GMR' ) $L$L& ft titfafc 
20 (spin-polarized magneto-transmission) ( SPMT ) £*J<L, ^ jfctiLWM 

n wr- « it m & a&> & * a eh- ji£ . 

spmt «^j^ii#-#tm^, sp, 

25 (magnetic permeable junction memory device) „ 

$ M:Zm±MM % AJl . #^^JM£#-^^i&(umt cell structure)^ Si 

B 1 AiM f#L MRAM g . ® t ^<H> 31 

30 Ji#->MtiMa.33, Pp^--^. £^^#^31 Ji£Jj?--^33^ 
#J^^ E 35a jfp 35b. 37a ^ 37b 
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n m is %2/83x 



frft]M>MWmmE. 35a 35b jtb#t, 37a f^fe, 

— f-$,Jr37b-&l&. 

%&%^mt%-$k 45, vMtmwm^^^^, 

10 i?JjWlrl±#E49«t jfcbAt, 51 49 

#Ji^^A^47tf Jl-^LIh]. + ^^53, jf^mt 

it MM &5\.ZJs,fcft&Jk5\Jt& % -f 4«^(semi-ferromagnetic 

layer) ( ;M?fcfc! X 4t4U£*&^ (pinned ferromagnetic layer)55, f&i&l&M: 57 
3 &#U&^(free ferromagnetic layer)59, 47 — # 

15 ^mWyL^¥r&\&\k%%%^%41 tMf&m&i&tk (MTJ) #-tL lOOo 
j&ftf, ^^E^jL^t^ 55 Wm&jTfa&lb, #3.f&i&%M: 57 # 

20 59, *?&mi§mmM;59tf)m%6\. 

*#t. MRAM ^i-^^-^i]^-^^ 33 ^^6^^^^ 
MTJ #-/L 100^-^47, f-^^33A^rt^f4^^^ 0 
# — ^ 47 ^-^if % >te $ MTJ #-7G 100 

^rfttf^Agu %&J$L&frf &&temK6l, t&—^flT&i±tf MTJ 4 

25 it m&fa&&&jrfaX^¥)&A&&&£iMkfikM; 59 m^ir fa ft Xt& 

^T^MTJ^-tL 100 t^Wt4,^t^-*W^^-^^33 

MTJ J^/L 100 t I] &£UfLI- 59 timt&fa, 
30 4 MTJ #-7G 100 t , ^&$&>M t &f-CiM&&, 

#JLifi±^^^A^^f 47 ^Mi^ 61 ^^vjfu^/«%^i 
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% m -t5 mvm 



M tj tiikz&M: 59 titifttjrft. i isj 6i ^ ai£ 47 % alt, at, 

T^^ii MRAM t MTJ #-tL 100 6»fK ^ <fe>,t£ MTJ -#-tL 100 t 
5 ^^-jL^i^Ji^at, t&&b$LtiL&ft*l&£ l %M. i f&it^M; 57 jfa I] & 
ik*ikJ& 59 jft,HU£fcflit*#*.. <a^., 57 

magneto 

resistance) (TMR) Ptii^^TI^. &*]fc-f TMR &$#r&#|!£ii 

10 MTJ 100 t tHH#4. 

**_L/iti£, f &MRAM fefe-^zK-f-^^^^f fr#jLM£&#. 
t MTJifM,, IttaW^I^^M. ^T*M 

0# MRAM fl^^&^iM&H: DRAM #T^&^Ji, 

mram vm4k%%<, 

$m MTJ MRAM *P, /t-f& 

-f ^f'J , ffJL^^f 6$ 4 mfa MTJ -^-it,^ fc PJL— &zf$-7Ltf]$Lftt&*L¥) 




30 MRAMi£&^-^#i.^^^^f ; -«#5iJ#jL^ H 1,^f ^ 
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w v m/m 



&Jtt£iULtf MTJ Jf^; — MTJ ^TLJi^f^; v*X&.—%rfy& i fc. 

MTJ #-iLJi^^_t^^^Ji^f .r.^. %—%M>W$i&—ftMi-%& 
MRAM#>F&, &&#m: >-£te*yH(active mask)^it*J4A*J-f 

5 (drive-in process)^#^Ji^gI^i^T^4l5Ji# i #^j^JL^>t^i |f)iA, M. 
fa £ ID & 6t _L#J %&MW&& (drain junction region) , # 3>J # & #1 EJ 
4*^>&^Ji^/&##U& & (source junction region); &&fy&MM%tyJ£ EJt 

10 t l«l £#0^jL^&-^^<&Jr 
(semi-magnetic layer)* — ^^^^^(pinned ferromagnetic layer)* — 

I) &4tak£(free ferromagnetic layer); iti±^^^'liP^ii 

%4-&¥bM 4Ttl$mjk. 

30 
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itt W -1^ H5/8M 



S 1 A^-^'f *L MRAM <Ml$,fi/ S ; 

2A JL 2C ;M^W#JJ#^sW'f #1 MRAM >L; 

® 4&Jk-* faftf mram ^®mm-, 

10 

^#m%&W^-f 3 2A-5, S 2A, 2B^2C^'J4^«-^«'J^ 
-f^L® 2A, MRAM ft-frf, «^fk#-H-*M 

^.^^m^i 115 in ^JitfaMaiiTE in. &X%$Mf a 

15 115 t^t^^K 113 + 117. 

IMfc>& 119#M£lS]& 115«^Mt&*h#^ 111 ^4L*^.Ji,#JL**, 
fa i2i%&£.mtiL&tt l M;U9 *>®2C#f^> *&#Ub^ii9^ 

121 tefciMM£*M"E]te 115 $ S3. 
MRAM ##£##,8i#>£i£kte-^&&jS*$M*&E 117 
20 125 ^ MTJ 200 $/SU$MJ£#l. 137 &ft MTJ #-iL 200, ^fJL 

137 -^Jl^ MTJ ^200 3L_t. 
MTJ iM* 200 ^t#J$&£ Site 1 1 5 tfHth # # 121 4lJl. £ *K 
2C#f^, MTJ it 200^^® At (*P4U:fc#) 137 fr^A 

^ 141 #£A,&lfc;t. /AS 3-5 it«^«6«««MTJ 
25 #-7t200 6*|^|S]X.-t. 

ty&M 2A ¥j MRAM ^^^J'^^^^T^. ttfrHfa 111 =Bkt*#J 
Zm?Ltf%&, Ufy&-^mz 112 #PMl^£i£#J B a ^f tft-f ©At. 

111 &>Mtfi±£*#&$Mfc>& 119. 111 tf&fc^lS] 

& 112 ^^^Ji^fi^^NfJ^^^-^viA, ^*']$&»#li*E 113 
30 fammH 117.Jt,*t, W^in^ + WA^iiE 115. ^JiU t&*:*.-f 30KeV 
ft P As (*t) >X*/f 5xl0 ,4 &-f/cm 2 S^viAi±a. 
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IB W # 316/8M 



#if.E 115 ^JM^#TW^»&E 113 iii£&— 
#i4K 115^i^^Ji^^f-0.5^m, 

5 &>ffc. (^tb ) &Mmmi-m&M&&fkj&, vx$. 

I2l T^iti±^#^4®i«°>--^^p H g^^-f^, & 

— %-i%m%-%tf) 1.5^. titbit &£i$J i£MUf*l, it 
15 123. 

123 ^«ifut^ 119 ttM^&a 117 ^muu fttmmn 

f A-tt»iME \\ltfi&m% 125. 

125 4Ljite&>ft&-f ^£,£ 127, irMk^M: 129. Gfcil&yg- 
131 133, $#-^*jEtf&#. M^iIi±^iU'Jx£^ 

20 MTJ #-7L*» (^TFiii ) *fc*]##S4X#&jfe, >;UM#— tfflfc*M- 
123. 127, MimmJk 129, HLi££>£ 131 ^ tj 133 ^4 

MTJ ^it 200. 

&&^&&X%A--^%~^W&&M; 135 jf&^-f&lt, M&M. 
& &4k*&M: 133. Sf&m ft tiikx&M: 133 iftte^ 137. 137 i^if 

25 MTJ #-^200*1 ft 137 4Lji^A-^X+^^ 

1 39 , #JL£ MTJ ^-tL 200 -^Ji # f =. t 139 Ji^] ^ # # # 

— ^tt^A^ 141. 141 #jL-f ^ 137, 2C-5 #r^, #iLfc 

a 2C t, MTJ #-7L 200^9 (S] ^t/K^-f ffi&St ). 

teT^£*M^AJ£ 141 ##Bii#+4**]J|5j=+i<lfc 

30 139. 
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n m u w/m 



^&%> J ¥-%-fai%%L&&faf (MOSFET) 2A^<Kf*£ 

mtj^tl 200 m^n-rmx m hi ^xaw^*: 

5 >K £ 2C-5 £^_t^W£<Hj, #7iM»]tf B#JL^T MTJ^iL200^ii 

¥j. A^t'^'J^. &&m*}&frf &&te>mm& m, m^m^m 

121. 

S 3 j^M^^MRAM #^W±&;fe^tt^ffi1JHfcffl, ^ MRAM 
10 JW^S 2C t# MRAM^^i^^-f #-^l#-tL 0 ?P, 

^#,121* #^,137, MTJ Jj^L 200 3^ 141. #-£4£ 

&j&£*fc#Jt> f 121 4£#Ji^i& 141 Jl, 137 ^iL1" 

3^121 141. MTJ -fx, 200 137*M$-=.^& 141 #J 

15 3tXA*^^^'J\ 

MTJ^iL 200^fi]v&^^137il^^l41i( J 121^5&^-i«^ IF, £ 
t> F^ft^ftSttte-fc-^Mi. 137 -^ft 121 sfp 141 
1.5F. 121 4Lf8j^ES^^, 141 4^1 $ HAJSLEBJ^ 112 ( 

IL^K 119) 3Ln%%$% 141 (& 121) IF. MTJ 

20 200 tfKirfa MRAM i^&Mit^te^ 137 i&^ft 121 ^ HI tftft 

ffl 4 &faf ft MRAM ^ -f- ^ 

S 4 137*^^S)4i 112 (&&*&fUtE 119) ¥jX^n^]% 

25 A, #iLMTJifM^200t^t ( 137 141 tf£JU,tfifc) 

'J>^® 3 t^M. 

MTJ^-7t200^ii^)^^5£^^^ 137 tt££ijtjL# lF.^ft 121 
141 1.5F. 3>h ^&121iLfB)tfjEES, 3^141 4u«WE 

&#*I5M& 112 ( 119) 4a^#»i£#^ft + tf 

30 *ti«:X# IF. -^3 MTJ ^ 200 

MRAM^«ili±i«f <t« 137 A* ft 121 HI WKWt, 



i i 



021.16362.6 



1ft W V H8/8M 



141 jM^W&W-5IB1& 112 ( &&«lfU-bE 119) 
#&>1, MTJ #-tL 200 M-^^ 137 141 
5 <K MTJ#-7L 200 ^fi/i^'J^-f S 3^4 t#tW. 

MTJ^iL 200^^$^^ 137 ^^^^ 141 ^^fttl^ 
IF. ^ 121 i^^ttl^ 1.5F. 141-^^$, ?PlSJ;& 112 ( &4t 
*&|UtE 119) ZM¥i%&&< ttimt®, IF, tnWl&U2 ( & 

119) ^ftttte*—^** 141 IF. iiii^^^ 

10 ^137ilf-n^^l41^^t, ^&MTJ^^h^AMRAM^«„ 

-fib, ^JJUv^fiJ^A^, 141 ^t>^i^j^?tt MTJ #-it 200^1 
I) i±7 t\ MTJ #-7t 200 >j£J'J#J& 111, #JLf — ^ 121 # 

* > ^ft&zt mtj 200 ^ mrnw/k niji. 

15 ^T^^^M, 111 ^tSit'^, 

»T^*bH7& 111 Vssil#^%S Vbs. 

ffl&^4r f tf) MRAM^^il^, flj^tfr^^M^. HI 

itb , i&it^ i^i£i±4a MTJ H'fr £-f# JJ£#) H a s ^-f fit -£#J <fi 
20 MTJ H^T#Ji^4®«^^^. MRAM # fcFJL&^-f 

itaUitT imw#'l4^T*'lt. 

f (ft MRAM^^^, iiit*J^#jL^A^f £MW 8 Wf % 

A MRAM #-/G>iti±^S#-^^*^t^>#iti±f^^*Jit^l,it MRAM 
25 ;«^<f ^M>^ii^ff42^J ft & FJL. 
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m m # m m 



mum 
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n w -t5 m m m/m 
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% m -1? m m m^/m 
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itt m V m II me/6M 
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